Abstract-A domain of research in physics teaching is focused on the study of the effects of different types of learning interventions aimed to help students build a scientific conception. Microscopic Virtual Media (MVM) is the application of a particular interest in physics learning because they can support microscopic powerful modeling involving physics concepts and processes. In this study, one group (experimental) of 19-20 year old students were studied to determine the MVM role in the development of a functional understanding of the concept of expansion of solids. The experimental group used MVM using DLSM (Dual Situated Learning Model). The results presented here indicate that students work with virtual media exhibited significantly higher scores in research tasks. Our findings strongly support that MVM can be used as an alternative instructional tool, in order to help students reduce their scientific misconceptions and develop an understanding of physics concepts.
I. INTRODUCTION
Success in learning physics is determined by one's own understanding of the concept, because physics is a collection of concepts, which is extracted from natural phenomena that arise from events that occur in everyday life. Facts about natural phenomena are investigated and tested through repeated experiments, and then based on the results of experiments the theory is formulated.
The universe is an integral part of the system that cannot be separated. The universe as a whole must be studied because knowledge of human nature will add strength to overcome the problems. Humans have a curiosity about the nature of Natural Sciences itself. The purpose of finding out is realized in the form of asking and thinking systematically, so that the Natural Sciences is not just curiosity or mastery of knowledge in the form of a collection of facts, concepts, or principles but also a process of discovery [1] .
Physics is part of the Natural Sciences that finds out about the natural sciences which is expected to become a vehicle for students to learn about themselves and the nature around. Learning Physics emphasizes in providing direct experience to develop the competence of learners to be able to explore and understand the universe around scientifically. Constructive learning of science is as a dynamic process of building, organizing, and elaborating knowledge of natural word [2] .
The results of its investigations related to the use of virtual media in learning physics are oriented to the construction and reconstruction of conception. The research results [21] , [22] showed that the use of virtual media can change the conception of learners who have misconceptions through restructuring concept in depth. Research results [23] showed that the use of simulation media on climate change materials facilitates construction of the transformation in the conception in the minds of learners; Research results [18] and Kaewkhong [24] show that learning with media simulation can reduce the quantity of student misconceptions in optical materials. Learning physics simulation that uses electric magnetic media can change the conception of a student who is not scientific to the scientific conception [26] . [25] showed that the use of media simulation of light and color dispersion is effective in helping students to construct its conception so that the ability to understand can be improved; [19] showed that the use of virtual simulation media on the concept of light waves could improve understanding of the concept of waves and the process of changing the conception (Conceptual Change) students towards scientific conception.
Some virtual media related teaching materials have been developed partly physics at the University of Collorado PhET Simulation in the form can be accessed and downloaded for free by the public. Virtual media developed has been widely used by teachers of physics, including in Indonesian educational institutions at the secondary school level to the college level. However, not all virtual media necessary for learning the physics-related phenomena are abstract and microscopic available. There are still many virtual media related material microscopic physics that have not been developed, such as the simulation of phase transition, a simulation of the mechanism of action of the batteries in International Conference on Innovation in Engineering and Vocational Education (ICIEVE 2015) electric circuits, simulation of conduction of heat, simulation of electrical resistance in the conductor, the simulation of the magnetism, the simulation of the propagation of sound waves in the air, a simulation of the Doppler effect, and others.
The concept construction in physics involves macroscopic (observable traits), and microscopic aspects (particles making up matter). Learning Physics mainly involving microscopic aspects would be less effective if presented by means of a lecture or class discussion without the support of the physical processesfor example, learning solid expansion, movement and distance related constituent particles (collisions between particles) and the temperature. This learning involves a dynamic aspect of particle motion may not be explained by drawing on the blackboard. When explained directly in front of the classes that just use the help whiteboard, learning is not effective because the study of the solid expansion involves microscopic dynamic aspect. This is what will lead to misconceptions experienced by learners.
Mastery of the basic concepts is still low by learners, one of which can lead to misconceptions. This is because the materials physics are microscopic so that learners are difficult to absorb the entire material well. Moreover, many basic concepts that require visualization that helps facilitate understanding of the concept of heat transfer.
A study was obtained that if the study only listened (lecture or teacher) without doing the other things such as notes, mastery of the material contributed by 5 % . Followed by reading, mastery of the material contributed by 10 % and when studied with the help of audio visual mastery of the material contributed by 30 % [3] . So that when the materials which are microscopic physics can be visualized using a media conception of physics, the construction can be constructed. This research aims at an overview of the characteristics of virtual media (MEVIAL) developed to study physics berorintasi construction on the scientific conception of matter which are microscopic.
II. LITERATURE REVIEW

A. Dual Situated Learning Model (DSLM)
In recent years, to promote students' scientific understanding and conceptual change, several researchers have attempted to develop instructional materials and researches for teaching of physics concepts: for example newton's law [17] , optics [18] , sound wave [19] . These researchers showed the importance of cognitive domain on learners' process of conceptual change toward better conceptual understanding. With the importance of studying pedagogical research and development in science learning, many instructional models were grounded on the theoretical aspects of conceptual change for several decades: for example, cooperative learning model, dual situated learning model (DSLM) [20] , model-based inquiry; these models aim to introduce cognitive conflict structure and then allow them to adjust the existing conceptual.
With rapid growth of computers and technologies in a practice and progression of science education community, technology based approach to science learning offers computer simulation with opportunities for students' inquiry-related use.
Simulation-based-inquiry has been coming a pedagogical approach for enhancing students, conceptual learning in school science. The interacting with this approach, students practice scientific method in the context of performing their own investigations, while at the same time develop knowledge of the concept modeled by the simulation.
B. Virtual Simulations in Physics Learning
Computer simulations used for instructional purposes usually involve a model of a phenomena system with which the learner interacts. In such a context, learners construct their own knowledge by conducting experiments and by observing the effects of these experiments. Computer simulations have become increasingly dynamic and higher interactive over the last three decades and along with their multi-representation nature have gained a position along the tools of high educational value. Their positive impact to students' science learning has been confirmed through numerous studies.
Schools' widespread access to Information and Communications Technologies (ICT) pose tremendous challenges to physics teaching and learning. Physics is one of the first areas where the possibilities that computers may offer for the employment of new teaching methods have been and are still explored. A variety of computer applications have been developed and used in teaching Physics, such as spreadsheets [5] , computer-based laboratories [4] , multimedia [6] , 1997; Wilson and Redish, [7] , simulations [8] , exploratory environments [9] and intelligent tutors [10] . Furthermore, research has often been employed to direct educational software design and development, as well as educational software evaluation. Among the various ICT applications, computer simulations are of special importance in Physics teaching and learning. Simulations offer new educational environments, which aim to enhance teachers' instructional potentialities and to facilitate students' active engagement. Computer simulations offer a great variety of opportunities for modeling concepts and processes. Simulations provide a bridge between students' prior knowledge and the learning of new physical concepts, helping students develop scientific understanding through an active reformulation of their misconceptions [11] . Specially, they are open learning environments that provide students with the opportunity to:
 develop their understanding about phenomena and physical laws through a process of hypothesis-making, and ideas testing;
 isolate and manipulate parameters and therefore helping them to develop an understanding of the relationships between physical concepts, variables and phenomena;
 employ a variety of representations (pictures, animation, graphs, vectors and numerical data displays) which are helpful in understanding the underlying concepts, relations and processes;
 express their representations and mental models about the physical world; and  investigate phenomena which are difficult to experience in a classroom or lab setting because it is extremely complex, technically difficult or dangerous, moneyconsuming or time-consuming, or happen too fast.
We can distinguish between two types of computer models in physics [12] :
 exploratory models, which are constructed by experts to represent domain knowledge. Usually they are micro worlds that simulate physical processes and laws. Such micro-worlds encourage students explore and interact with them, handle parameters and observe their results; and  expressive models, which allow students express their own ideas on a domain. They provide learners with tools to student relationships between concepts, explore the consequences of those student relationships and learn through an active process of representing their own models.
C. Understanding of The Concepts (Consistency Conception)
The consistency of conceptions of the students in this study includes the pattern of student answers using the same concept models in answering a series of questions asking the same concept. This data was obtained through the conception consistency test instruments tested one by asking questions with the same concept more than once.
Build the necessary concepts of harmony between the facts and the basic concepts owned learners so that the concept can be systematically awakened. However, alignment between the basic concepts owned learners are often influenced by the initial understanding obtained by learners before entering the class to obtain teaching under the guidance of a teacher. It is as stated by [2] stating that "Research of data collected over more than three Decades has shown that the majority of students come to science classes with pre-instructional knowledge or beliefs about phenomena and concepts to be taught ... ". The preliminary understanding is often at odds with the concept put forward by scientists. This condition is known as misconceptions (Alternative conceptions). As noted by [13] that "These students construct sensible and coherent understandings of phenomena and concepts as seen through Reviews their own eyes that do not match the views that are Universally accepted by the scientific community." Among the misconceptions found the matter waves is the sound wave propagation speed depends on the frequency of sound waves [14] , the only wave interference is constructive, does not apply to the destructive [16] , and sounds including transverse waves [15] . Various studies have tried to reveal misconceptions experienced by learners through open questions (open-ended questions), to explore the basic concepts used as an excuse by the students to answer questions. Development of the concept of measuring instruments (diagnostic instruments) continue to be made in order to document as many misconceptions experienced by learners in a variety of topics. This is done to prepare a study that is capable of changing misconceptions owned learners into appropriate understanding of the scientific conception, as expressed by Driver [16] that "... documenting all the alternative conceptions held by students Contribute to lecturers could "conceptual ability to effect change, as well as the benefits and inform science curriculum planning, Generally". By knowing misconceptions owned learners, teachers can plan a learning process that is more planned and directed, in order to support the concept development process.
III. METHODS
A. Research Design
The purpose of the present study is to investigate the effects of simulation-based open inquiry with DSLM context on secondary school students, conceptual understanding, and conceptual change in physics. To broaden perspectives and understanding of the study phenomenon mentioned the mixed research methodology or mixed-method research with a combination qualitative of quantitative and research methodologies in a research study. The concurrent embedded strategy of the mixed research methodology was conducted by embedding qualitative research methodology within quantitative research methodology. For this study, phenomenological research methodology embedded one-group pre-, into post-, and retention quasi-experimental design, in which they addressed different research questions, as shown in Fig. 1 . 
B. Study Participants
A total of 30 student-respondents in their eleventh grade, age ranges from 18 to 21 years in Student of physics education, Indonesia University of Education. They were attending a physics course for basic education level. With an information interview with the regular class instructor before starting the experimental study, the result indicated to all of them have satisfactory skills on basic computer and information and communication, but they have no experience yet using a compute' simulation in physics. This research in the academic year 2014±2015 and took place about 4 months after students had received school teaching on thermal expansion of solids. 
Components of Simulation based open inquiry
Examples of Learning Process
Pre-lab
Teacher provides an open- 
Students have to select the way to present, communicate, and discuss the meaning of data and experimental results or others, for an example, writing experimental question, experimental design, results, and discussion on a new splint paper and then present to the class. In addition, they might use the MVM simulation in thermal expansion of solids Conclusion Students have to collaboratively make a relationship between each group results and then draw it into a conclusion as the best answer to the provided inquiry question. For au example, teacher induces each group make a conclusive answer by using an integration of their own and other results
IV. RESULTS AND DISCUSSION
A. Development Media Virtual Microscopis.
Virtual multimedia development stage that is done in this study included the analysis phase, the planning or design, production, and evaluation. Based on initial observations in the field indicate that some laboratories in schools has not been used optimally in the end a lot of teachers who rarely utilize the laboratory because it requires more energy to the preparation as well as for laboratory activities itself on the grounds there is no laboratory in the school that is felt appropriate that real lab created virtually. Analysis of the curriculum successfully selected thermal expansion of solids material with consideration of the material contains some abstract concept, so that very precise when made interactive multimedia that can simulate events that are difficult to observe by students and can simulate the thermal expansion of solids lab activities. In addition to these considerations, according to some teachers really matter physics, especially the material of thermal expansion of solids has a lot packed in the form of interactive multimedia both free and paid, but some teachers still was not satisfied because of interactive multimedia that is incomplete in terms of the content of the materials so that teachers should use a variety of sources for learning in the classroom, there are also many multimedia foreign language. Result it showed that the use of virtual media can change the conception of learners who have misconceptions through restructuring concept in depth [21] [22]. 
B. Analysis of Conceptual Understanding Score
In order to explore the effects of the simulation-based open inquiry with DSLM on the students' conceptual development of thermal expansion of solids of statistical analysis using nonparametric test are shown in Table II . The results are shown from Table II indicating that there was a statistically significant difference among overall pre-, post-, and retention-test scores of conceptual understanding on Thermal expansion, Chi square= 43.00, p < 0.01. The result indicated also that the students' conceptual understanding showed significant improvement after simulating with the simulation-based open inquiry with MVM (from 6.18 to 16.82), but they made a slight decrease from posttest to retention test (from 16.82 to 10.65). Post hoc analysis with Wilcoxon signed rank test was conducted with correction applied, and the results indicated that the students mark a great progression of their conceptual understanding of thermal expansion of solid from pretest to posttest and the post test score was significant. The use of virtual simulation media could improve understanding of the concept and the process of changing the conception (Conceptual Change) students towards scientific conception [19] .
The percentages of the quantity of conceptual change on the transitions of concept thermal expansion of solid presented in Fig. 3 . Based on the Fig. 3 obtained information that that students construct sensible and coherent understandings of phenomena and concepts as seen through Reviews their own eyes that do not match the views that are Universally accepted by the scientific community [13] . Media simulation is effective in helping students to construct its conception so that the ability to understand can be improved [25] . Use of virtual simulation media on the concept improve understanding of the concept of process of changing the conception (Conceptual Change) students towards scientific conception. Learning physics simulation that uses electric magnetic media can change the conception of a student who is not scientific to the scientific conception [26] .
V. CONCLUSIONS
This study demonstrates how instructions using simulationbased open inquiry with DSLM trough these dual-situational learning events helped students successfully construct scientific understanding of concept thermal expansion phenomena. The results suggested that incorporation of learning by simulationbased open inquiry into DSLM has the potential for the development of students' conceptual understanding in science through the mechanical Process of conceptual change. Based on the results of research and discussion of the conclusions of this research are the results presented here show that students working with virtual media exhibited significantly higher scores. Our findings strongly support that MVM can be used as an alternative instructional tool, in order to help students confront reduce their scientific misconceptions and develop an understanding of physics concepts.
